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(54) CUSHIONING COMPOSITE 

(57)Abstract: 

PURPOSE: To impart follow-up properties to a surface form, weatherability, mar resistance, and high- 
class sense to a product by a cushioining composite which is comprised by laminating specific layers 
together and imparting cushioning properties and a high-class appearance. 

CONSTITUTION: A layer A is comprised of a 5~80wt.% hydrogenated matter of a copolymer comprised 
of 5-50wt.% styrene and 95~50wt.%, diene thread-like hydrocarbon, and 95-20wt% polyolefin, and a 
layer B is a cushioning composite comprised of a foam. Then in the case where the hydrogenated 
matter is less than 5wt.% or the polyolefin exceeds 95wt.%, follow-up properties to the surface form of 
a product is lowered or the sheet itself is hardened, through which the product becomes not suitable 
for the cushioning composite and high-class sensitivity also is eliminated. On the other hand, in the 
case where either the hydrogenated matter exceeds 80wt.% or the polyolefin is less than 20wt.%, 
strength of the sheet or sliding of the surface are lowered, the sheet is apt to break or hurt after 
sticking to the surface of the product, and it is not suitable for a surface sheet of the cushion 
composite. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) In a layer, are the (B) layer a cushioning-properties complex to laminate, and the (A) 
layer, A cushioning-properties complex which serves as 5 to 80 % of the weight of hydrogenation 
things of a copolymer which consists of 5 to 50 % of the weight of styrene, and 95 to 50 % of the 
weight of diene system hydrocarbon from 95 to 20 % of the weight of polyolefines, and is 
characterized by the (B) layer being foam 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the complex which ornaments the surface of a 
product and gives cushioning properties to the hard surface of metal goods, glassware, exquisite 
woodwork, a resin product, etc. by [ which are depended on adhesives or a binder ] carrying out 
pasting or thermal melting arrival. 
[0002] 

[Description of the Prior Art]It faces ornamenting the surfaces, such as metal goods, glassware, 
exquisite woodwork, and a resin product, and there are a method of sticking the method by printing 
or paint, a marking film, etc., etc. from the former. However, in the former, the film strength on the 
surface of a finished product is weak. In order to raise this, pretreatment by an anchor coat agent, 
etc. are needed, there is a problem that there are many processes of operation, and printing to a 
curved surface is difficult in what has a complicated product configuration. In the latter, although 
many things which applied the binder to the base film of soft polyvinyl chloride are used, since 
polyvinyl chloride has the problem that a plasticizer oozes out, and the problem of generating 
chlorine system gas harmful at the time of incineration, it is in the tendency to restrict use globally. 
The product surface ornamented by the method of one of the above also has the problem that a 
high grade feeling is missing. 

[0003]The surface of the product ornamented by the above-mentioned method is one cause by 
which cushioning properties are bad and this also lacks them at the above-mentioned high grade 
feeling. There is a method of sticking on a product the complex which made the poly chloridation 
vinyl sheet laminate foam as conventional technology as a means to give these cushioning 
properties. However, since polyvinyl chloride is used as a material, in addition, an above-mentioned 
problem, i.e., problems, such as generating of harmful gaseous chlorine, remains. 
[0004] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the complex for 
an ornament which is excellent about both the flattery nature to the shape of surface type of a 
product ornamental face intensity a sex with a crack-proof and cushioning properties, and has a 
high grade feeling, without using polyvinyl chloride. 
[0005] 

[Means for Solving the Problem]A cushioning-properties complex which laminates the (B) layer in 
the (A) layer whose this invention is characterized by that a cushioning-properties complex 
comprises the following. 

(A) 5 to 80 % of the weight of hydrogenation things of a copolymer in which a layer consists of 5 to 
50 % of the weight of styrene, and 95 to 50 % of the weight of diene system hydrocarbon. 
Consisting of 95 to 20 % of the weight of polyolefines, the (B) layer is foam. 
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[0006]A cushioning-properties complex of this invention is using a facework sheet which consists of 
a hydrogenation thing and polyolefine of a copolymer of styrene and diene system hydrocarbon, 
Flattery nature to the shape of surface type of a product, weatherability, a sex with a crack-proof, 
and a high grade feeling are given, and also cushioning properties and further high grade feeling 
resulting from this are given by using foam. 

[0007]A styrene content is 5 to 50 % of the weight, and a hydrogenation thing of a copolymer of 
styrene and diene system hydrocarbon has [ 2-10g/a thing for 10 minutes ] a preferred melt flow 
rate (MFR) at 1238; 230 ** of ASTM D, and 2.16 kg. It is because there is a tendency for flattery 
nature to the shape of surface type of a product to fall when the thermoplasticity of resin worsens 
when a styrene content is less than 5 % of the weight, and it exceeds 50 % of the weight. Since 
especially high pliability is required in order to send flattery nature more when the shape of surface 
type of a product is complicated, a supple random copolymer of a hydrogenation thing of a 
copolymer of styrene and diene system hydrocarbon is preferred. Isoprene, butadiene, etc. are 
raised as diene system hydrocarbon. 

[0008]. As polyolefine, it is a copolymer of polyethylene, polypropylene, ethylene, and alpha olefin. 
High alpha olefin resin, ionomer resin which has metal ion combination between polymer chains 
which use ethylene as the main ingredients, Ethylene, a copolymer of methyl methacrylate and 
ethylene, a copolymer of propylenediene, etc. are raised, 1-20g/a thing for 10 minutes has [ in 1238; 
230 ** of ASTM D, and 2.1 6 kg ] preferred MFR at 0.3-60g/1 0 minutes or 1 238; 1 90 ** of ASTM D, 
and 2.16 kg. 

[0009]A hydrogenation thing of a copolymer of styrene and diene system hydrocarbon among 
presentations of a sheet of the (A) layer used for this invention complex Less than 5 % of the 
weight, Or when polyolefine exceeds 95 % of the weight, flattery nature to the shape of surface type 
of a product falls, or the sheet itself becomes hard, it stops being suitable as a surface sheet used 
for a cushioning-properties complex, and a high grade feeling is also lost On the other hand, by a 
hydrogenation thing of a copolymer of styrene and diene system hydrocarbon exceeding 80 % of the 
weight, when polyolefine is less than 20 % of the weight, Intensity of a sheet or a surface slide falls, 
and since it is torn or is easy to get damaged, as a surface sheet used for a cushioning-properties 
complex, it is not [ after applying gauze on a product surface ] suitable. 

[0010] After a sheet of the (A) layer used for this invention complex carries out melt kneading of a 
hydrogenation thing and polyolefine of the above-mentioned styrene and a copolymer of diene 
system hydrocarbon, it can be produced. As for a method of film production, publicly known 
methods, such as a tubular film process, the calendar method, and a T-die method, are used. 
Although thickness of a sheet is suitably chosen by pliability demanded from the shape of surface 
type of a product, aesthetic property of an ornamental face, etc., strong ductility, cushioning 
properties, etc., it is usually about 5-5000 micrometers. 

[001 1] Although a sheet of the (A) layer used for this invention complex is used for it, blending paints 
or a color to the above-mentioned presentation, and coloring it it, it does not generally need to 
blend paints or a color. Reinforcing agents, such as inorganic system empty capsids, such as bulking 
agents, such as talc and titanium oxide, or glass balloons, and a silica balloon, a polymers minute ball 
and also an antioxidant, an ultraviolet ray absorbent, etc. can be added suitably if needed. 
[001 2]A sheet of the (A) layer used for this invention complex may perform adhesion on adhesives, 
a binder, or the surface of adherend, and corona discharge treatment for raising a printability the 
inside of a film production process, and after film production, or may perform embossing and mat 
processing to the surface. Designs, such as a character, a sign, a picture, and a pattern, can also be 
printed. 

[0013]As a foam sheet of the (B) layer used for this invention complex, polystyrene foam, 
polyurethane foam, polyolefin foam (polyethylene foam, polypropylene foam, foam of ethylene and a 
vinyl acetate copolymer, etc.), etc. are mentioned. When high heat resistance and especially high 
adhesiveness with adherend are required, foam over which the bridge was constructed by electron 
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beam irradiation is preferred. 

[001 4] Although thickness of a foam sheet of the (B) layer used for this invention complex is suitably 
chosen by pliability demanded from the shape of surface type of a product aesthetic property of an 
ornamental face, etc., strong ductility, cushioning properties, etc., it is usually 500-20000 
micrometers. 

[001 5]A cushioning-properties complex of this invention can be created pasting together with a 
foam sheet, adhesives, a binder, or a double-sided tape of the (B) layer, etc., or by carrying out 
thermal melting arrival, after producing a sheet of the (A) layer. It can create also by carrying out 
the dry lamination of the (A) layer on a foam sheet of the (B) layer by a melting extrusion method or 
an extrusion coating method by a T die. The (A) layer and the (B) layer can be created also by co- 
extruding by tubular film process and a T-die method. 

[0016]Hereafter, an example is given and this invention is explained still more concretely. 

[0017] 

[Example] 

The hydrogenation thing of the random copolymer which consists of 10 % of the weight of example 1 
styrene, and 90 % of the weight of butadiene (MFR 3.5g/10 minutes) [1238; 230 ** of ASTM D, 2.16 
kg] 10 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 ** of ASTM D, 2.16 kg] 
On (A) layer sheet with a thickness of 50 micrometers which consists of 90% of the weight of a 
presentation. Dissolve the binder which consists of copolymer of 2-ethylhexyl acrylate / n-butyl 
acrylate / acrylic acid (a weight ratio/55:40:5) in n-hexane / toluene (weight ratio/7:3) solvent and 
it is made a solution 20% of the weight, Coating of the adhesion liquid which added TETORADO X 
(Mitsubishi Gas Chemical) as a cross linking agent so that it might become 0.1 copy to 100 copies of 
solid content is carried out so that the thickness after desiccation may be set to 30 micrometers, It 
was made to dry and (B) layer foaming sheet with a thickness of 3000 micrometers which consists 
of polypropylene foam whose expansion ratio is 30 was pasted together. 

[0018]The hydrogenation thing of the random copolymer which consists of 10 % of the weight of 
example 2 styrene, and 90 % of the weight of butadiene (MFR 3.5g/10 minutes) [1238; 230 ** of 
ASTM D, 2.16 kg] 40 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 ** of 
ASTM D, 2.16 kg] 40 % of the weight, an ethylene system ionomer (MFR 2.8g/10 minutes) [1238; 190 
** of ASTM D, 2.16 kg] (A) layer sheet with a thickness of 500 micrometers which consists of 20% 
of the weight of a presentation, and (B) layer foaming sheet with a thickness of 3000 micrometers 
which consists of polypropylene foam whose expansion ratio is 30 were pasted together with the 
same binder as what was used in Example 1. 

[0019]The hydrogenation thing of the random copolymer which consists of 10 % of the weight of 
example 3 styrene, and 90 % of the weight of butadiene (MFR 3.5g/10 minutes) [1238; 230 ** of 
ASTM D, 2.16 kg] 70 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 ** of 
ASTM D t 2.16 kg] (A) layer sheet with a thickness of 1000 micrometers which consists of 30% of the 
weight of a presentation, and (B) layer foaming sheet with a thickness of 3000 micrometers which 
consists of polypropylene foam whose expansion ratio is 30 were pasted together with the same 
binder as what was used in Example 1. 

[0020]The hydrogenation thing of the random copolymer which consists of 30 % of the weight of 
example 4 styrene, and 70 % of the weight of butadiene (MFR 5.3g/10 minutes) [1238; 230 ** of 
ASTM D, 2.16 kg] 30 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 ** of 
ASTM D, 2.16 kg] 50 % of the weight, ethylene system high alpha olefin (MFR 3.0g/10 minutes) 
[1238; 190 ** of ASTM D, 2.16 kg] (A) layer sheet with a thickness of 300 micrometers which 
consists of 20% of the weight of a presentation, and (B) layer foaming sheet with a thickness of 3000 
micrometers which consists of polyethylene foam whose expansion ratio is ten were pasted together 
with the same binder as what was used in Example 1. 

[0021]The hydrogenation thing of the random copolymer which consists of 10 % of the weight of 
comparative example 1 styrene, and 90 % of the weight of butadiene (MFR 3.5g/10 minutes) [1238; 
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230 ** of ASTM D, 2.16 kg] 70 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 
** of ASTM D, 2.16 kg] The (B) layer with a thickness of 2000 micrometers which consists of a (A) 
layer sheet with a thickness of 100 micrometers which consists of 30% of the weight of a 
presentation, and an unfoamed polypropylene sheet was pasted together with the same binder as 
what was used in Example 1. 

[0022]The hydrogenation thing of the random copolymer which consists of 10 % of the weight of 
comparative example 2 styrene, and 90 % of the weight of butadiene (MFR 3.5g/10 minutes) [1238; 
230 ** of ASTM D, 2.16 kg] 3 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 
** of ASTM D, 2.1 6 kg] The (B) layer with a thickness of 2000 micrometers which serves as (A) 
layer sheet with a thickness of 100 micrometers which consists of 97% of the weight of a 
presentation from the polyethylene foam whose expansion ratio is 15 was pasted together with the 
same binder as what was used in Example 1. 

[0023]The hydrogenation thing of the random copolymer which consists of 1 0 % of the weight of 
comparative example 3 styrene, and 90 % of the weight of butadiene (MFR 3.5g/10 minutes) [1238; 
230 ** of ASTM D, 2.16 kg] 90 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 
** of ASTM D, 2.16 kg] (A) layer sheet with a thickness of 100 micrometers which consists of 10% 
of the weight of a presentation, and (B) layer sheet with a thickness of 2000 micrometers which 
consists of polyethylene foam whose expansion ratio is 1 5 were pasted together with the same 
binder as what was used in Example 1. 

[0024]The hydrogenation thing of the random copolymer which consists of 10 % of the weight of 
comparative example 4 styrene, and 90 % of the weight of butadiene (MFR 3.5g/10 minutes) [1238; 
230 ** of ASTM D, 2.16 kg] 3 % of the weight and polypropylene (MFR 7.5g/10 minutes) [1238; 230 
** of ASTM D, 2.16 kg] The (B) layer with a thickness of 3000 micrometers which consists of a (A) 
layer sheet with a thickness of 100 micrometers which consists of 97% of the weight of a 
presentation, and an unfoamed polypropylene sheet was pasted together with the same binder as 
what was used in Example 1. 

[0025]In order to perform evaluation as a cushioning-properties complex about the complex created 
by Examples 1-4 and the comparative examples 1-4, Carry out coating, and it was made to dry so 
that the thickness after drying the same adhesion liquid as what was used in Example 1 on the 0.5- 
mm-thick polypropylene sheet may be set to 40 micrometers, and stuck on the (B) layer side of a 
complex. The result is shown in the 1st table. 
[0026] 
[Table 1] 
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[0027] 

[Effect of the Invention]About the flattery nature to the shape of a product, also in any of Examples 
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1-4 of this invention, the good result was obtained so that clearly from the 1st table. On the other 
hand, since the (B) layer itself was hard when an unfoamed sheet is used for the (B) layer in the 
comparative example 1 , the result that the flattery nature to the shape of a product was bad was 
brought Since the (A) layer itself became hard when the hydrogenation thing of the random 
copolymer which consists of styrene which is a structure of (A) layer sheet and diene system 
hydrocarbon in the comparative example 2 was less than 5 % of the weight, the result that the 
flattery nature to the shape of a product was bad was brought. The hydrogenation thing of the 
random copolymer which consists of styrene which is a structure of (A) layer sheet and diene 
system hydrocarbon in the comparative example 4 at less than 5%. (B) Since it became hard [ the 
(A) layer and the (B) layer ] when an unfoamed sheet was used for a layer, the result that the 
flattery nature to the shape of a product was bad was brought. 

[0028]About ornamental face intensity and a sex with a crack-proof, also in any of Examples 1-4 of 
this invention, the good result was obtained so that clearly from the 1st table. On the other hand, 
when the hydrogenation thing of the random copolymer which consists of styrene which is a 
structure of (A) layer sheet and diene system hydrocarbon in the comparative example 3 exceeded 
80 % of the weight, the result that ornamental face intensity and a sex with a crack-proof were bad 
was brought. 

[0029]About cushioning properties and a high grade feeling, also in any of Examples 1-4 of this 
invention, the good result was obtained so that clearly from the 1st table. On the other hand, since 
the (B) layer itself was hard when an unfoamed sheet is used for the (B) layer in the comparative 
example 1 , the result that good cushioning properties and high grade feeling were not obtained was 
brought. Since the (A) layer itself became hard when the hydrogenation thing of the random 
copolymer which consists of styrene which is a structure of (A) layer sheet and diene system 
hydrocarbon in the comparative example 2 was less than 5 % of the weight, the result that good 
cushioning properties and high grade feeling were not obtained was brought. The hydrogenation thing 
of the random copolymer which consists of styrene which is a structure of (A) layer sheet and diene 
system hydrocarbon in the comparative example 4 at less than 5 % of the weight (B) Since it 
became hard [ the (A) layer and the (B) layer ] when an unfoamed sheet was used for a layer, the 
result that good cushioning properties and high grade feeling were not obtained was brought 
[0030]That is, the complex of this invention has the prominent effect of excelling about both the 
flattery nature to the shape of surface type of a product, ornamental face intensity a sex with a 
crack-proof cushioning properties and a high grade feeling. Since polyvinyl chloride is not used for 
material, harmful gas is not generated at the time of incineration. 



[Translation done.] 
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